During the last decades, nanoparticles have shown great potential as drug carriers and probes for bioimaging. However, on one hand, classical light microscopy (LM) is limited by the wavelength of light and does not provide resolution beyond the diffraction limit (~200nm) [1]. On the other hand, electron microscopy (EM) provides morphological visualization at the low nanometer scale, however, such studies are challenging to conduct due to the low contrast of single nanoparticles to the surrounding resin, and EM only generates grayscale images. Correlative light and electron microscopy (CLEM) is designated to overcome the hurdles of both microscopies. By obtaining fluorescence signal of the sample in LM and sequentially image the same region of interests (ROIs) in EM, labeled biomolecules as well as nanoparticles are able to be localized in high resolution EM image together with their fluorescence.
During the last decades, nanoparticles have shown great potential as drug carriers and probes for bioimaging. However, on one hand, classical light microscopy (LM) is limited by the wavelength of light and does not provide resolution beyond the diffraction limit (~200nm) [1] . On the other hand, electron microscopy (EM) provides morphological visualization at the low nanometer scale, however, such studies are challenging to conduct due to the low contrast of single nanoparticles to the surrounding resin, and EM only generates grayscale images. Correlative light and electron microscopy (CLEM) is designated to overcome the hurdles of both microscopies. By obtaining fluorescence signal of the sample in LM and sequentially image the same region of interests (ROIs) in EM, labeled biomolecules as well as nanoparticles are able to be localized in high resolution EM image together with their fluorescence.
Fluorescent nanodiamonds (fNDs) have emerged as powerful imaging probes in LM, as drug transporter and for nanoscale-sensing applications [2] . fNDs are carbon-based nanoparticles with nitrogen vacancy (NV) defect centers that provide unconditionally stable fluorescence without blinking ideal for singleparticle tracking [3] and super-resolution studies in vitro [4] .
In this study, we demonstrate a stringent procedure to image and quantify coated fNDs as clusters as well as down to the single particle level inside cells. fNDs are proposed as emerging nanomaterial for CLEM due to their consistent photostability, which provides significant advantages compared to the weak fluorescence of gold nanoparticles [5] and blinking problems of QDs [6] . We could image fNDs at different stages during their cellular uptake and intracellular trafficking highlighting that many cellular barriers have to be crossed in drug delivery. fND clusters appeared outside the cellular membrane as well as in endosomal vesicles as detected by CLEM with a high contrast by colocalization of LM and EM signals (Figure 1c ). EM images of fND clusters were obtained with the highest resolution reported yet, which even allowed the quantification of individual fNDs in the larger fND clusters inside intracellular vesicles. Furthermore, individual fNDs were detected for the first time by EFTEM inside a newly forming, early endosomal vesicle during the cellular uptake process (Figure 1e ) as well as in a mitochondrion (Figure 1d 
